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(54) umo«iH «ag&at-?-<Djsft 

(57) 



*"fi. WC, t'XT^l^ft^t LTSrB i 4 T 

i 4 o,5 , ? y/^fy/o >xmt-&mt LX S r 2 

NaNb 5 0 15 iJ«fctf/2JttiBa 2 KNb 5 0, 5 T*> 



{ mim i ] fx -?xmmt£m> w t . 

[ 1**11 2 ] t**-?XJitt-<fc£W±S r B i 4 Ti, O 
15 , ^y/^f^/nyXift^Srj NaNb 6 
0 16 i>J:tA'/Sfc«iBa 2 KNb 5 0 16 T*Sitt 

t . mtzt'x-?xmmt-sm i mis yyx^yyu y 
xmitGmtfrt>%z>iM#i ooMAmzttLx. m 

nMn0 2 $*T'0 .01-1 fift&?)§iJ£T"&#f 

s i i: tmoz+imcm i ie*B«Ht#. 

[»*«3]aMSrBi 4 Ti 4 O 16 £40-6 
Otm%. Sr 2 NaNb 5 0 15 fcitX/4 fcttB a 2 
KNb 6 Oi 8 2r60~40ft«%t*»4> : 3r4Cfc*1«S 

-yyxtR a t uzm. 2 0 1 o g ( R a /r 0 ) t- 

StSft* P/Vfi#4 0 d BBLhT** 1 1 tC, - 2 

o-s oxstaw-fciaMttRaaflEWiyw- 1 2 0 

0-1 200ppmX'h&Zb%m&bt&ft$i%lJb 

[11*115] t-*-?*«^fb£M**t , fyyxy-y 
■e-f ? ammzm^xmfiL? hz t UMt+iwn 

[00 0 1] 

f-h&^zDmm-tyy--. ;v*yy±y-t-. & 
l/AE^y^-m^EM-tyf-^k'lcmL. #(:. iS 

[00 02] 

immm Exsm&m itzvm&b 
LXfi, mt\S7 <>w-. mtF. saHF. 

[0003] fHSHHi. 3 y^S^ft^l^ffli: 

siii . i « 3* tr y 7 miwmmt 3 y f 1 & 

[0004] jyj<-?kt&m->c>%z>m^ 
mmzmmmmza, tu at. % 

/3 . »fflft* (9 2 tUct^, )i>-7?4 ytfa 
IT'**}. WW?, +<? 2 =3 6 0° Xn ((I 
Ln=l. 2, 3 •••) X'h&Zktf&mtKl. 
[00 0 5] Ltztf->X. a^evyfiJHREIRtSV^ 



(2) 6B2 001-48646 (P2001-4 8646A) 
WitffSrfe*^. Wifre<r>?4 y£& 

r 0 KZivmm-i yv-yyxR a <mziz*<?b 

Zktf£gb%&. fi> P/Vffiti2 0 I og (R a / 

r 0 ) tfmtLTjeasiu. 

[0006]f£#, COfflO^HiLTii. PbTiO 
3 ^Pb (Zr, Ti ) 0 3 £±ffcftt U:£><0. 
UJ^ft£>tdin;iT§IZj£5h »=Blc*fcUT. Pb 

(Mn,/j Nb 2/3 ) 0 3 ^Pb (Ni 1/3 Nb 2/3 ) 
0 3 5riftBffllS*fctO»6%lfe*iTV^. Wc, P 
bTi0 3 LfcffiSMBl*ft<0*&, JtSStt* 

#3 0 0~7 0 0fc/h£< 1 0MHz£Lbs0iffla»iR« 

x-vmmmztch tc b'comt £ w uo ^. 

1 0 0 0 7 ] b Z bt>K fif*<0£ES-fe xffflT 
MPbTi0 3 . Pb (Zr, Ti)O a 

Udi><7)ittmmz?m% p b * %mz^ lxh*). 

[0008] 

Xlttft^-ftJi. ffi^Wtt^'O. 8 MP am'/ 2 fcffiV^ 
[0009] 4fc, h'XVXJl^b^(iP/V«*^ 

^twi. *iBS«asoia^gfl:** { ± 5 0 0 0 p p m 

[0010] m-r>X , WJ|i, ftV^P/Vfifciy/h 
[00 11] 

[■B*IKW-ftfc*>«>#«] *»»7)BHtt. t'^v 

h'XV^l^b-^ftJiSr B i 4 Ti 4 0 15 . 
Ty7"nyXS-ft-&WiSr 2 NaNb 6 0 15 fc«tr// 
J)t«Ba 2 KNb 5 0 15 T'Mttt)C. t'XVXl 
*Mk-^ft fc ^ v^f^D yXWfo&fob nmiWi 1 
0 0fiflg|5{C^LT. Mn$rMn0 2 8WC0. 0 1- 
iMM.&CDfifeX't-lit&Zbfffttl^. ZZX\ ± 
SMSrBi, Ti, O 16 £4 0-6 0f«l%, Sr 
, NaNb 5 0 16 fcJ;t//4^(iBa 2 KNb 5 0 15 $r 
6 0-4 0tm%bfrhti:hZbtfmZ U\ 
[ 0 0 1 2 ] *»HH*5KSli. - 2 0-8 O'CcT) 



mmim<?)i§jg.mkmtf- i2oo-i2oop P m 

fyxR, tltzm, 201 og (R, /R 0 ) T'*$ 
ixh P/VfI*M 0 d BgU:T&6 Z t tfmt U>. 

[0013] $ 4>t, ^Bflogaii. zx-?xmmt 

[00 14] 

[oo 1 5] 4£, js^p/ve^^rrsh'^v^itt 
ft^* 1 9 yyxTyy'a yxmit&fat oimmm. 
mau&ffl*t:9m ixms <t? s ; t a*e* s<ot\ 
p/vgte»<«flrU:**. Bftaft^&fta&K 

[00 16] WC, *^P/Vtt^#t*t*^T^«« 
■it-aVflb LX S r B i 4 Ti, 0 15 . ^yWx/n 
yX-fL^tLTSrj NaNb 5 0 18 *jj:tf/ifcli 
Ba 2 KNb 6 0 15 £jgt>\ ^^KlESrJWJLTli 

[0017] ifcHftjc. - 2 o-s ox;<oft«ja«3» 

LT<DSrBi 4 Ti 4 0 15 i;. - 2 0-8 0'C<D*H 
mmi&gg-mtfsEm&ilii-l 9 y9xr yf 

nyXIODtUWSr, NaNb 5 O^&Xlf/ 
ifctiBai KNb 5 0, B 3f3&«JtT' 

a^ftts i t (c J: 0 . mmm<rr&j%%mt:'i^ 

<TS*. 

[ 0 0 1 8 ] k ; t'xvxiM^ftt * > Xx 

Ty7vyx\i%mtfrh%&3Lfmi 0 oastata* 

LT, Mn^MnO, flUTCO. 0 1-0. lfiftSS: 

[00 19] £tf>«J; 3 ?OdSMI:J;') 
&ac«t&£ff -^T . t*;* v^JBtf-fc^ftfc ? yyxf 

yyu yxmtam t co^m & m\ i . 4 4 « 

[0020] 

[idwwsetiojBJB] t'xvx/ufcft 

aSrtfcii, Si. Fe, Ga, A 1 , K, Ca s N 



(3) 082 001-48646 (P2001-48646A) 
a,Hf, Lim^Tim^A^lXhn^l^l 

[ o o 2 1 ] zzx\ zx-?xmmt£®k ixn. b 

i, Ti 3 0 12 , SrBi; Nb 2 0 9 mifihhtK X 
Bi 4 Ti 4 0 16 (WtT)V^^±m^<^0h'M^:< 
ttl 8) . !>L<(iX 0 . 6 B i 4 . 5 Ti 4 0,5 (Xtt 

r/^yAHod^^fcti a) -e*i.ci:*\ p 

/VI^Sl^^l^L^. SrBi, Ti, 0 15 li 
P/v\m 7 0 d Bl2Lti:*< WcH* U\ 
[ 0 0 2 2 ] * y^f-yyoyXS-ft-^WY 
2 ZNb 5 0 15 (y\t7)Vt^±W^Mfiio*>^*c<t 
1 1 Z 'J £«<7) 3 %^$r< 1 1> l S) T* 

^tOT^Wri NaNb 5 Oi 5 i> Xlf/ttZ 
(SBa 2 KNb 6 0 15 ^'P/VfI^C±^ V*fctf>fli 

[0023] ^iX^iXC0Sg B B n aiFc7)^i^i^rg(± 5 ju m 

[ 0 0 2 4 ] *«WtJ3»t6±l«4h6 l . t'xvx 
■ttft^liSrBi, Ti 4 0, 5 5:4 0~6 0fr«%. 
?y/Xfy/DyXIft^|Sr ! NaNb 6 0 15 H 
itf/ifcUBa 2 KNb 6 0 15 5r 6 0~4 0ft«%t 

[ 0 0 2 5 ] CixJi, S^«s<?5*iRa«a»<0ffl^Hfc* 
ftTft 9 - ± 1 2 0 0 p p m<?>£SyS$S8R<9ffl^fctf 

[ 0 0 2 6 ] *«3«dft<0iaSSHt$lr- 1 2 0 
0-1 200ppm, P/V(iS-4 0dBW±k-ri.-I 

[0027] *i«B<?5l8»ti3^T«. «*g* (EJt-tS 
fcftt=«HSJIWHtr«lBrt 4 £ fc «r l*Lt UTHW 

^ yfXT-y-ru yxmik^Vnt <nm.$&$h&th X o 

^mmatix^^^K mzMntft&mmizym 

[ 0 0 2 8 ] SrBi, Ti, 0 15 t. S r 2 

NaNb 5 0 15 fcJ:t>*/4^{±Ba 2 KNb 5 O^bfr 
kKti&ftl 0 0li«LtMnJMnO 2 ®% 
X'0. 0 1-1 fift^Offl^t'^W-ri. -I t #34 L 

[0029] *wjkow£s<7iM&u.. muf. ar<7)X 

SrC0 3 , Bi 2 0 3 , Ti0 2 . BaC0 3 . K 2 
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C0 3 , Nb 2 0 6 . Na 2 C0 3 . fciy'MnOj CD 

mmmmzmM. ix . *-/i- s >imx- 10-2 

4 W^SjWI^ U B i Jltffl^fc J; ? y r y 
7d y XMft^-eix^ixO^^*^ ft**"* . 
[00 30] o^t. ;rft4><^*£(61ftU:flL 8 0 
0-1 2 0 0*CTl~3i$ISJ<KMU tf-rt-S^tcT 

[003 1 ] * * ft-f <iWitS*Bfa<OiE^Jt(c 
£*Hm^fcJ*a«)i«»*gL Utttf, o-;U 
fi«^-h)£^&, ^Sru^iS. &|Slff*]E7V 

•C8 0 0'C~1 2 2 0'C«0iaST*2 8GHz<0V>f ?n 

at:** 1 0 ~ 6 0 #iarc*&w s ztcx^.m 
W9omcifitf*. 

[0032],I<0j:3KLt\ MTCittftfMSmtfttX 
[0033] 

immm: KK9 9. 9%»s r co 3 b 

i 2 0 3 m*. T i 0 2 t&5fc£ffljfcJIS r B i 4 T i 4 

o 15 1 z&itmx'WRt. \i'x-7xmmt^m<7)^ 
ftioonM.mzttLx$ki<omt%&i;oizn&i. 

SsbDUc. £*D8MrtB*£E11R5/WcT 1 6^BjI^ 

l . ft htitzx 9 y - *iat u *m tcr 9 5 0 -c 

X\ 3RMHKftl,fc. 

[0 0 34]-*-, S1-CO3 »*. NaCO, 
Nb 2 0 5 «*. BaC0 3 K 2 C0 3 

V?XTy7v>XWtt£ffi\X'hhSri NaNb 5 O 
15 fcBa 2 KNb 6 OnktfmicnitmtZ&kolZft 

n $ mct 1 6 ttiaag- l . ft &*ufc* 7 y - *<e« 

L. *SW»fcT 1 0 0 0°CX\ 3«rraftftLTIR«lL 



[00353 m.Ltz^x-7xmm\L^t9yyxr 

yXa yXMit^mt 1 OM&TfF* L , £ 

ixtafiO^A^ y *fti;tT«-&U 

fc. ^OUSSr^SrUXC-Cl 500kg/cm2 X ' 
titi&L. $2 0mm, $3 0mm, Bfrl mmCDfmfa 
fcttfc. 

[0036] <j«c. «jg***«*4 o o°c, 2n#rre 

JRIB Ufeft . M ; m 2 8GHz T'ft^tii^ lOkWOy 

itXfyi/XS<07'f ?nigMj£jF£ffl^T 118 0 
°C . 3 0 ftRKKtt LT ffltfffiK 9 5 %&±tiZffliLlZ . 

[0037] »4>*Ut«B**S:«a4 . 5mm. fl| 1 0 m 
m,lf*0. 18mmtJHlL-T, ±TffitAg«ffiSr 
tfM L , 15 0 °CX' 3 0 WJHJ'fto . 

[0 038] -eof*, ^yh'-y>XT^5-f-f-tJ; 
0 . 288 • J*8JmW yt-yyx : r 0 , R a tm% 

U W^t-^0fii)^S«^P/VfI^P/V=2O 
xlog(R, /R 0 ) tfaftlcJOJttHW:. ifi&tf) 

smuftfr u -20—80 x:c*}»t*auBBft* 

MttBW:. 

[0039] IMftcO^IJT^Jf^fAS^ffl 

[ 0 0 4 0 ] S 1 )K«l35ttffla!Sffli: LT 3 m m X 
4mmX4 0mmOftft^<0^*S:±ie#at<J: 9fE 
RU «H*IIBJlllUfc1»-^r^*ftilLfc. ttmi 
tttttt. I FffifciOIMI, JWJLfc. 

[004 1 ] *S*S-*lfcJ:^2^T. «2 

tSfta^wMT-. t'xvx^^as^FSrBL, ^y^ 
XTy7nyX& B a B *^F£TB, ^HttUK fc LT^L 
fc. 

[0042] 
[*13 
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1 






m ft 






am 


£® 




MnO z 


No. 


Srfii 4 Ti<0 15 


\ £ft 


S^NaNbsOis 


B* 2 KNb 5 0 15 














arrm 


*1 


100 


0 


0 


0 


0.2 


2 


BO 


20 


70 


30 


0.2 


3 


60 


40 


70 


30 


0.2 


4 


50 


50 


70 


30 


0.2 


5 


40 


60 


70 


30 


0.2 


6 


30 


70 


70 


30 


0.2 


7 


20 


80 


70 


30 


0.2 


#:8 


0 


100 


70 


30 


0.2 


*9 


50 


50 


70 


30 


0.2 


10 


80 


20 


60 


20 


0.2 


11 


60 


40 


80 


20 


0.2 


12 


50 


50 


60 


20 


0.2 


13 


40 


60 


60 


20 


0.2 


14 


30 


70 


80 


20 


0.2 


15 


20 


BO 


80 


20 


0.2 


16 


60 


40 


| 90 


10 


0,2 


17 


50 


SO 


90 


10 


0.2 


18 


40 


60 


90 


10 


0.2 


19 


30 


70 


90 


10 


0.2 


20 


20 


60 


90 


10 


0.2 


21 


10 


90 


90 


10 


0.2 


22 


30 


70 


so 


10 


0.01 


23 


30 


70 


90 


10 


0.1 


24 


30 


70 


90 


10 


1 
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ft It 


No. 


p/vtt 


it* 


i fa 


S 




>M 


(dB) 


(ppm) 


(MP*ro 1/2 : 


(%) 




72 


-5000 


0.8 


95 


BL 


MW 


I 2 


70 


-30U0 


1.2 


96 


BL.TB 


MW 


3 


68 


-10U0 


1.2 


97 


BL.TB 


MW 


4 


67 


0 


1.2 


08 


BL.TB 


MW 


5 


65 


1000 


12 


99 


BL.TB 


MW 


e 


64 


2000 


1.2 


98 


BLJB 


MW 


7 


63 


2960 


1.2 


98 


BL.TB 


MW 


*8 


61 


5000 


1.2 


99 


TB 


MW 


*9 


20 


-10000 


0.9 


94 


UK 


HA 


10 


70 


-2995 


1.2 


96 


BL.TB 


MW 


i 11 


67 


-119.0 


1.2 


97 


BL,TB 


MW 


I 12 


66 


-150 


! 1.2 


98 


BLJB 


MW 


13 


65 


820 


1.2 


99 


BLJB 


MW 


14 


64 


1790 


1.2 


98 


Bl_TB 


MW 


15 


62 


2760 


! 1.2 


99 


FJl_TB 


MW 


16 


| 66 


-1200 


1.2 


97 


LIUTB 


MW 


17 


65 


-750 


M 


98 




MW 


18 


64 


100 


\2 


99 


m,fB 


MW 


19 


62 


950 


\2 


96 


:IL, fB 


MW 


?0 


61 


1600 


1.2 


99 


?H.fB 


MW 


21 


59 


2650 


1.2 


98 


MJB 


MW 


22 


59 


950 


1.2 


98 


HI,TB 


MW 


23 


5/ 


950 


1.4 


99 


••IKTB 


MW 


24 


40 


950 


1.2 


99 


i\\..TB 


MW 



[00443 ztit,co$ii. 2frh. *mmm.mi,i. 

P/Vffi4 5 d BfeLL. AMtltiRai«Xfl#± 3 0 
OOppmfiW, K«DMtl. 2MPam'/2 JHJb, ffl 
JW«9 6%JjU:<Ol#tt£*l/Ovfc. 



[0045] *C. h*^V^ltt^«J*«4 O~60f*: 
WMHtttfl. 2 MP am"* ^ iygjg^j 
cOittSBEfltftt*- 1 200-lOOOppm. P/Vffi 

[0046] CLiXfcft LT , t'^X/f #{fc£!ftcD;^ 

no. m. *^HB«o^ii^-c'j)0. wm&tfo. s 

[0047] £tz, ? y^fvyoxXf^AfO 
No. 8tt, W^ieH^T'J) 9 . £J§J3i£&<7)&K 
^•fk$* 5 5 0 0 0 p p m b ItVi. 
[0048] S&fc, a»<0t-^-JB«MPT««Ufc 
No. 9 {J . *»lfc>«HJ1-'C* 0 . KttRtt 0 . 9 M 
Pam'/2 . P/VfI2 0dB. #3BSJ»ft<?)ffla^fl; 
$-1 00 OOppmfc^-filiffib-^UC^^T^ 
5. 

[0049] ^lfcJ:^2A^Bfl4>*^J:3t. t'X 

7'u yxm&ht a-^ftsr^rit-r 4 £ t fc i o mm 
mm± l, pz tma^shi &tt$> z t mutt 

[0050] 

H t »SS £J8 V \h Z t tfX' £ h . 



7oy h^-i^if^ 



(51) Int. CI. 7 
H 0 1 L 41/24 
H 0 1 P 7/10 



F 1 

H 0 1 L 41/18 
41/22 



1 0 1 B 

A 



F?-A(##) 4G030 AA03 AA04 AA09 AA10 AA16 
AA20 AA25 AA43 BA10 CA01 
CA03 GA09 GA23 

4G031 AA01 AA05 AA06 AA11 AA14 
AA19 AA35 BA10 CA01 CA03 
GA01 GA07 

4G048 AA05 AA06 AB01 AC01 AC03 
AD06 AE06 

5J006 HC07 LA14 LA18 



